The attractiveness of the secretions from females of ten Heterodera spp. to males of the same and of the other species suggests the division of the genus into at least three sub generic groups; 1. H. schachtii, H. glycines and H. trifolii; 2. H. carotae, H. cruciferae and H. goettingiana; 3. H. rostochiensis, H. mexicana, H. tabacum and possibly H. avenae. Females of species within these groups are always attractive to males within the same group and the interactions between groups can be explained only by postulating at least six distinct attractive substances. Possibly females of ancestral forms secreted a wide range of attractants and their males responded to all of them. Decreases in the number of attractants secreted by the females or in the number to which the male responds indicate increasing specialisation. Females of one species were not necessarily attractive to males of another in a different group even though females of the latter attracted males of the former.
Related species of the cyst nematodes, genus Heterodera, possess many common characters but differ greatly in details. Clarke & Shepherd ( 1966) found no obvious groupings from the range of ions and other substances that induce hatching in Heterodera eggs but Webster & Hooper (1968) grouped them serologically. Similarity of the sex attractants of species in the genus Heterodera might be expected to reflect the phylogeny of the group, for the development of distinct taxa seems to depend on the reproductive isolation of groups and the subsequent selection of advantageous characters, such as the ability to feed on hosts previously unattractive or resistant. When isolation is spatial or temporal individuals from different groups may be sexually compatible but, as they meet rarely, hybridisation is infrequent. When isolation is physiological and groups occupy the same territory, individuals from different groups must be sexually incompatible if they are to remain distinct. Butler (1967) suggested that although indiscriminate cross mating does not necessarily occur when sex attractants are non-specific, specificity helps to prevent it and most insect sex attractants are probably species and sex specific. The attractant chemicals of related species may be similar (Roelofs & Feng 1968) , or several different chemicals may be secreted with one or more common to several species (Lilly & McGinnis 1968) . There are many stages in mating before fertile eggs signify that it has been successful but attraction between the sexes is the first, and we tested the specificity of the male attractants secreted by females of some species of Heterodera that are economically important (Table 1) . 
MATERIALS AND METHODS
Preliminary tests showed that fifteen females of most species secreted enough attractant into a block of agar 1.25 cm square X 2 mm thick during 24 hours at 20°C to make as little as one thirtieth of the block attractive to the appropriate males. Portions of the blocks were placed in the centre of 5 cm diameter agar plates. The degree of attraction was scored after 30 minutes, 3 hours and 24 hours, using a logarithmic scale ranging from 0.70 to 2.54 in twenty steps corresponding to the twenty-one possible positions five males can occupy (5,0,0; 4,1,0; ...... 0, 0, 5 ) in the central circle 5 mm diameter, inner zone 2 mm diameter or outer area into which the Petri dishes were divided (Greet, Green & Poulton 1968) . A score of about 1.00 indicates random movement unaccompanied by attraction, whereas a score of 2.54 indicates that all males reach the target. The variation in attractiveness of the females was averaged by using groups of fifteen females on each block and then subdividing the block to make suitably sized target pieces for bioassay.
The attractants were stable enough for the blocks to remain attractive for several months when stored at 5 °C in sealed containers, even when the agar dried. The blocks were stored for up to one month and tests were done when we had males of the different species. Tests were made in batches using males that had emerged during the previous 2 days, and attractants from the females of two or more species were tried at the same time. When males were plentiful, at least 125 were tested in groups of 5 against females of each species but enough males of H. mexicana could not be found and fewer tests were done. Tests were done at different times because every combination of male and female could not be done simultaneously.
Virgin males and females were collected as described by Green (1966) , with the following slight modification. The plants were supported above the funnels and bowls by slotted aluminium sheets. These kept the water and roots dark and left the roots hanging freely in the water. The host plants used for the different
